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Amendments to the Specification: 

Please amend the specification as follows: 

Please delete paragraph on page 7, line 3 and replace with the following paragraph: 

As illustrated in Figur e 1 , mCLKl, mCLK2, mCLK3, and mCLK4 share the essential 
features identifying them as LAMMER kinases. (Yun et al., Genes. Dev. 8:1 160, 1994.) 
They contain a nuclear localization signal (Dingwall and Laskey, Trends Biochem. Sci. 
16:478, 1991), as well as an unusually basic amino terminus composed of many serine and 
arginine residues. These serine and arginine amino acids likely embody a signal sequence 
localizing the protein to nuclear speckles. (Hedley et al., PNAS 92:1 1524, 1995; Colwill et 
al., EMBO J. 15:265, 1996). The amino terminus is the most divergent portion of the 
proteins, suggesting that this area could contain information specific to each protein. The 
catalytic domain is homologous among all family members, with only few amino acid 
changes. Furthermore, all amino acids known to define the subfamily of CDC2 like kinases 
are present in all four proteins. (Ben-David et al., EMBO J. 10:317, 1991.) 

Please delete paragraph on page 10, line 5 and replace with the following paragraph: 

By "isolated" in reference to nucleic acid is meant a polymer of 6 (preferably 21, more 
preferably 39, most preferably 75) or more nucleotides conjugated to each other, including 
DNA or RNA that is isolated from a natural source or that is synthesized. In certain 
embodiments of the invention longer nucleic acids are preferred, for example those of 300, 
600, 900 or more nucleotides and/or those having at least 50%, 60%, 75%, 90%, 95% or 99% 
"identity" to the full length sequence shown in Figur e 1, 2, 3, 4 or 5 r es p e ctiv e ly for PTP20, 
PCP2, BDP1, mCLK2, mCLK3, mCLKI, or SIRP polypeptide SEP ID NO: 31 for PTP20. 
SEP ID NO: 33 for PCP2 and SEP ID NO: 35 for BDP1 (Figure 2a-dV 
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Please delete paragraph on page 12, line 18 and replace with the following paragraph: 

The term "PTP20 polypeptide" refers to a polypeptide having an amino acid sequence 
preferably of at least 400 contiguous amino acids, more preferably of at least 450 contiguous 
amino acids, or most preferably of at least 453 contiguous amino acids set forth in Figur e 1 
SEP ID NO: 32 , or is substantially similar to such a sequence. A sequence that is 
substantially similar will preferably have at least 90% identity to the amino acid sequence of 
Figure 1 SEP ID NO: 32 . PTP20 polypeptides preferably have tyrosine phosphatase activity 
and fragments of the full length PTP20 sequence having such activity may be identified using 
techniques well known in the art, such as sequence comparisons and assays such as those 
described in the examples herein. 

Please delete paragraph on page 12, line 32 and replace with the following paragraph: 

By "a PCP-2 polypeptide 5 ' or a "BDP1 polypeptide" is meant 25 (preferably 30, more 
preferably 35, most preferably 40) or more contiguous amino acids set forth in the full length 
amino acid sequence of Figuro2or3 SEP ID NO: 34 or SEP ID NO: 36 (Figure 2a-d) 
respectively, or a functional derivative thereof as described herein. In certain aspects, 
polypeptides of 100, 200, 300 or more are preferred. The PCP-2 or the BDP1 polypeptide can 
be encoded by a full-length nucleic acid sequence or any portion of the full-length nucleic 
acid sequence, so long as a functional activity of the polypeptide is retained. 

Please delete paragraph on page 13, line 5 and replace with the following paragraph: 

The terms "mCLK2", "mCLK3", and mCLK4" refer to polypeptides that have amino 
acid sequences substantially similar to those set forth in Figur e 4 SEP ID NO: 39, 40 and 4L 
respectively . A sequence that is substantially similar will preferably have at least 95% 
identity, more preferably at least 96-97% identity, and most preferably 98-100% identity to 
the s e qu e nc e sequences of Figur e 4 SEP ID NOS: 5, 39, 40 and 41 . CLK protein kinase 
polypeptides preferably have protein kinase activity and fragments of the full length CLK 
protein kinase sequences having such activity may be identified using techniques well known 
in the art, such as sequence comparisons and assays such as those described in the examples 
herein. 
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Please delete paragraph on page 13, line 17 and replace with the following paragraph: 

By "SIRP polypeptide" is meant 9 or more contiguous amino acids set forth in the full 
length amino acid sequence sequences of Figure 5 SEP ID NO: 37 (SIRP4) and SEP ID NO: 
38 (SIRP1) . The SIRP polypeptides can be encoded by full-length nucleic acid sequences or 
any portion of a full-length nucleic acid sequence, so long as a functional activity of the 
polypeptide is retained. Preferred functional activities include the ability to bind to a receptor 
tyrosine kinase or a SH-2 domain bearing protein such as SHP-2, SHP-1 or Grb-2. A non 
full-length SIRP polypeptide may be used to elicit an antibody against the polypeptide and the 
full-length polypeptide using techniques known to those skilled in the art. The present 
invention also encompasses deltion mutants lacking one or more isolated SIRP domains (e.g., 
Ig-like domain, transmembrane domain, SH2 binding domain, and tyrosine resideues), and 
complementary sequences capable of hybridizing to full length SIRP protein under stringent 
hybridization conditions. 

Please delete paragraph on page 13, line 35 and replace with the following paragraph: 

A preferred embodiment concerns an isolated nucleic acid molecule relating to PTP20 
that encodes at least twelve contiguous amino acids of the amino acid sequence set forth in 
Figur e 1 SEP ID NO: 32 . Preferably at least 12, 15, 20, 25, 30, 35, 40, 50, 100, 200 or 300 
contiguous amino acids or the PTP20 sequence are encoded. In another preferred 
embodiment the isolated nucleic acid comprises, consists essentially of, or consists of a 
nucleic acid sequence, which encodes a PCP-2 or BDP1 polypeptide, set forth in the full 
length amino acid sequence of Figure 2 or 3 SEP ED NP: 34 or SEP ID NP: 36 , respectively, 
a functional derivative thereof, or encodes at least 25, 30, 35, 40, 50, 100, 200, 300, 400, 450, 
475, or 485 contiguous amino acids are encoded. In another preferred embodiments, isolated 
nucleic acid comprises, consists essentially of, or consists of a nucleic acid sequence, which 
encodes a SIRP polypeptide, set forth in the full length amino acid sequenc e sequences of 
SEP ID NPS 37 and 38 , or a functional derivative thereof, or at least 25, 30, 35, 40, 5, 100, 
200 or 300 contiguous amino acids thereof. These preferred embodiments of the invention 
are achieved by applying routine recombinant DNA techniques known to those skilled in the 
art. 
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Please delete paragraph on page 15, line 5 and replace with the following paragraph: 

The nucleic acid may be isolated from a natural source by cDNA cloning or 
subtractive hybridization; the natural source may be mammalian (human) blood, semen, or 
tissue of various organisms including eukaryotes, mammals, birds, fish, plants, gorillas, 
rhesus monkeys, chimpanzees and humans. The nucleic acid may be synthesized by the 
trimester method or by using an automated DNA synthesizer. In other preferred 
embodiments the isolated nucleic acid may be at least 95% identical to the nucleic acid 
sequence shown in Figur e 1, 2, 3, 1, or 5 SEP ID NPS: 31, 33 or 35 and is capable of 
hybridizing to the nucleic acid sequence shown in Figur e 1, 2, 3, 4, or 5 SEP ID NOS: 31, 33 
or 35 , preferably under stringent hybridization conditions. 

Please delete paragraph on page 17, line 6 and replace with the following paragraph: 

The term "nucleic acid probe" refers to a nucleic acid molecule that is complementary 
to and can bind a nucleic acid sequence encoding an amino acid sequence substantially 
similar to that set forth in Figure 1,2, 3, 1, or 5 SEP ID NPS: 32. 34, 36, 5, 39, 40, 41. 37 or 
38- 

Please delete paragraph on page 17, line 1 1 and replace with the following paragraph: 

Thus, the nucleic acid probe contains nucleic acid that will hybridize to a sequence set 
forth in Figure 1,2,3, 4 , or 5 SEP ID NPS: 31. 33 or 35 , or a functional derivative thereof. 

Please delete paragraph on page 17, line 14 and replace with the following paragraph: 

In preferred embodiments the nucleic acid probe hybridizes to nucleic acid encoding 
at least 12, 75, 90, 105, 120, 150, 200, 250, 300 or 350 contiguous amino acids of the full- 
length sequence set forth in Figures 1 3 SEP ID NPS: 32, 34 and 36 , at least 17, 20, 25, 30, 
35, 40, 50, 100, 200, 300, 400, 450, 475, or 485 contiguous amino acids of the full-length 
sequence set forth in Figur e 4 SEP ID NPS: 5, 39, 40 and 41 , or at least 12, 27, 30, 35, 40, 
50, 100, 200, or 300 contiguous amino acids of the full-length sequence set forth in Figure 5 
SEP ID NPS: 37 and 38 , or a functional derivative thereof. Various low or high stringency 
hybridization conditions may be used depending upon the specificity and selectivity desired. 
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Please delete paragraph on page 19, line 35 and replace with the following paragraph: 

The invention also features recombinant nucleic acid, preferably in a cell or an 
organism. The recombinant nucleic acid may contain a sequence set forth in Figure s 1 5 SEP 
IDNOS: 31, 33 and 35 , or a functional derivative thereof and a vector or a promoter effective 
to initiate transcription in a host cell. The recombinant nucleic acid can alternatively contain 
a transcriptional initiation region functional in a cell, a sequence complimentary to an RNA 
sequence encoding a PTP20, PCP-2, BDP1, mCLK2, mCLK3, mCLK4, or SIRP polypeptide 
and a transcriptional termination region functional in a cell. The term "recombinant" refers to 
an organism that has a new combination of genes or nucleic acid molecules. A new 
combination of genes or nucleic acid molecules can be introduced to an organism using a 
wide array of nucleic acid manipulation techniques available to those skilled in the art. 

Please delete paragraph on page 21, line 26 and replace with the following paragraph: 

By "isolated" in reference to a polypeptide is meant a polymer of 2 (preferably 7, more 
preferably 13, most preferably 25) or more amino acids conjugated to each other, including 
polypeptides are preferred, such as those with 402, 407, 413, or 425 contiguous amino aicds 

of PCP-2 set forth in Figure 2 SEP ID NO: 34 , those with 400, 450, 475, or 485 of the 

/■ 

contiguous amino acids of mCLK2, mCLK3, or mCLK4 set forth in Figur e 4 SEP ID NOS: 
39, 40 and 41 . The isolated polypeptides of the present invention are unique in the sense that 
they are not found in a pure or separated state in nature. Use of the term "isolated" indicates 
that a naturally occurring to the natural level this level should be at least 2-5 fold greater, e.g., 
in terms of mg/ml). Purification of at least one order of magnitude, preferably two or three 
orders, and more preferably four or five orders of magnitude is expressly contemplated. The 
substance is preferably free of contamination at a functionally significant level, for example 
90%, 95%, or 99% pure. 

Please delete paragraph on page 23, line 8 and replace with the following paragraph: 

In preferred embodiments, the PTP20 polypeptide contains at least 12, 15, 20, 25, 30, 
35, 40, 50, 100, 150, 200, 250, 300, or 350 contiguous amino acids of the full-length amino 
acid sequence of PTP20 set forth in Figur e 1 SEP ID NP: 32 , the PCP-2 or BDP1 
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polypeptide contains at least 25, 30, 35, 40, 50, 100, 150, 200, 250, 300, or 350 contiguous 
amino acids of full-length sequence set forth in Figur e s 2 and 3 SEP IP NOS: 34 and 36 , 
respectively, the mCLK2, mCLK3, or mCLK4 polypeptide contains at least 17, 20, 25, 30, 
35, 40, 50, 100, 200, 300, 400, 450, 475, or 485 contiguous amino acids of a mCLK2, 
mCLK3, or mCLK4 polypeptide set forth in Figure 4 SEP ID NOS: 5, 39, 40 and 41 , or the 
SIRP polypeptide contains at least 9, 10, 15, 20, or 30 contiguous amino acids of the full- 
length s e qu e nc e sequences set forth in Figur e 5 SEP ID NOS: 37 and 38 , or a functional 
derivative thereof. 

Please delete paragraph on page 23, line 25 and replace with the following paragraph: 

In another aspect, the invention describes a recombinant polypeptide comprising a 
PTP20, PCP-2, BDP1, mCLK2, mCLK3, mCLK4, or SIRP polypeptide or a unique fragment 
thereof. By "unique fragment," is meant an amino acid sequence present in a full-length 
PTP20, PCP-2, BDP1, or SIRP, or minimum stretch of amino acids in one mCLK molecule 
that is different in sequence than any other portion of another protein kinase or polypeptide 
that is not present in any other naturally occurring polypeptide. Preferably, such a sequence 
comprises 6 contiguous amino acids, more preferably 12 contiguous amino acids, even more 
preferably 18 contiguous amino acids present in the full sequence. For example, since the 
largest identical stretch of amino acids found among mCLKl, mCLK2, mCLK3 and mCLK4 
in Figur e 4 is seventeen amino acids, the minimum unique fragment for a mCLK protein 
kinase is seventeen amino acids. 

Please delete paragraph on page 26, line 13 and replace with the following paragraph: 

In another aspect, the invention provides a nucleic acid molecule comprising a 
nucleotide sequence that encodes a polypeptide having the full length amino acid sequence 
set forth in Figure 1, 2, 3, 4 , or 5 SEP ID NPS: 32, 34, 36. 5, 39. 40, 41, 37 and 38 except 
that it lacks at least one domain selected from the group consisting of the N-terminal, 
catalytic, or C terminal domains. Such deletion mutants are useful in the design of assys for 
protein inhibitors. The nucleic acid molecules described above may be, for example, cDNA 
or genomic DNA and may be placed in a recombinant vector or expression vector. In such a 
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vector, the nucleic acid preferably is operatively associated with the regulatory nucleotide 
sequence containing transcriptional and translational regulatory information that controls 
expression of the nucleotide sequence in a host cell. 

Please delete paragraph on page 41, line 29 and replace with the following paragraph: ' 

Figure 1 shows the PTP20 nucl e ic acid s e quenc e isolated from Rat 1 c e lls and th e 
corr e sponding amino acid sequenc e encoded by this nucleic acid mol e cul e a schematic 
diagram of Figures 2a-d. Figure 2a should be viewed adjacent to figure 2b and figure 2c 
should be viewed adjacent to figure 2d. 

Please delete paragraph on page 41, line 32 in its entirety. 

Please delete paragraph on page 42, line 6 and replace with the following paragraph: 

FIG. 3- 2a-d shows show the nucleotide sequence of human BDP1 cDNA clone and 
introns (SEQ ID NO: 35). The amino acid sequence of human BDP1 is also shown (SEO ID 
NO: 36) . The sequence first identified by PCR cloning is bordered by arrow heads. A GC-rich 
track which is part of the Kozak sequence (Kozak, 1987) is indicated by a dotted line. T-rich 
and the AATAAA sequences required for polyadnylation are underlined. As diagrammed in 
figure 1, figure 2a should be viewed adjacent to figure 2b and figure 2c should be viewed 
adjacent to figure 2d. 

Please delete paragraph on page 42, line 12 in its entirety. 

Please delete paragraph on page 42, line 23 in its entirety. 

Please delete paragraph on page 43, line 6 and replace with the following paragraph: 

Included within the scope of this invention are the functional equivalents of the 
herein-described isolated nucleic acid molecules. The degeneracy of the genetic code permits 
substitution of certain codons by other codons which specify the same amino acid and hence 
would give rise to the same protein. The nucleic acid sequence can vary substantially since, 
with the exception of methionine and tryptophan, the known amino acids can be coded for by 
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more than one codon. Thus, portions or all of the PTP20, PCP-2, BDP1, mCLK2, mCLK3, 
mCLK4, or SIRP gene could be synthesized to give a nucleic acid sequence significantly 
different from that shown in Figure s 1 5 SEP ID NPS: 31, 33 and 35 . The encoded amino 
acid sequence thereof would, however, be preserved. 

Please delete paragraph on page 43, line 20 and replace with the following paragraph: 

In addition, the nucleic acid sequence may comprise a nucleotide sequence which 
results from the addition, deletion or substitution of at least one nucleotide to the 5' -end 
and/or the 3 '-end of the nucleic acid formula sequence shown in Figures 1 5 SEP ID NPS: 
31, 33 and 35 or a derivative thereof. Any nucleotide or polynucleotide may be used in this 
regard, provided that its addition, deletion or substitution does not alter the amino acid 
sequence of Figur e s 1 5 SEP ID NPS: 32, 34 and 36 which is encoded by the nucleotide 
sequence. For example, the present invention is intended to include any nucleic acid 
sequence resulting from the addition of ATG as an initiation codon at the 5' -end of the 
inventive nucleic acid sequence or its derivative, or from the addition of TTA, TAG or TGA 
as a termination codon at the 3 '-end of the inventive nucleotide sequence or its derivative. 
Moreover, the nucleic acid molecule of the present invention may, as necessary, have 
restriction endonuclease recognition sites added to its 5 '-end and/or 3 '-end. 

Please delete paragraph on page 56, line 28 and replace with the following paragraph: 

The present invention relates to an antibody having binding affinity to a PTP20, PCP- 
2, BDP1, mCLK2, mCLK3, mCLK4, or SIRP polypeptide. The polypeptide may have the 
amino acid sequence set forth in Figures 1 5 SEP ID NPS: 32. 34, 36, 5, 39, 40, 41, 37 and 
38 , or functional derivative thereof, or at least 9 contiguous amino acids thereof (preferably, 
at least 20, 30, 35, or 40 contiguous amino acids thereof). 

Please add the following new paragraph at page 69, line 31: 

PTP20 nucleic acid was isolated from Rat-1 cells (SEP ID NP: 31). The 
corresponding amino acid sequence encoded by this nucleic acid molecule was determined 
(SEP ID NP: 32). 
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Please add the following new paragraph at page 69, line 3 1 after the above paragraph: 

The PCP-2 nucleotide sequence (5581 bp) (SEO ID NO: 33) and deduced amino acid 
sequence (1430 amino acid) (SEP ID NO: 43) were determined. The predicted initiating 
methionine fKozak, 1984), putative signal peptide (von Heijne, 1986), transmembrane 
domain, two tandem phosphatase domains, MAM domain, Ig-like domain and four 
fibronectin type Ill-like domains were identified. The polvadenvlation motif (AATAAA) was 
also identified. 

Please add the following new paragraph at page 69, line 3 1 after the above paragraph: 

The nucleotide sequence of human BDP1 cDNA (SEO ID NO: 35) and amino acid 
sequence of human BDP1 (SEO ID NO: 36) were determined. In figure 2a-d the sequence 
first identified by PCR cloning is bordered by arrow heads. A GC-rich track which is part of 
the Kozak sequence (Kozak, 1987) is indicated by a dotted line. T-rich and the AATAAA 
sequences required for polvadenvlation are underlined. 

Please add the following new paragraph at page 69, line 3 1 after the above paragraph: 

The amino acid sequences (SEO ID NOS 5, 39, 40 & 41 respectively) encoded by 
mCLKl, mCLK2, mCLK3, and mCLK4 nucleic acid molecules cloned from mouse cells 
were compared. Each amino acid sequence is encoded between a start codon and a stop codon 
from its respective nucleic acid molecule. The predicted nuclear localization signals, amino 
acids signifying CDC2 like kinases, catalytic domain, and LAMMER signature were 
identified. 

Please add the following new paragraph at page 69, line 3 1 after the above paragraph: 

The deduced amino acid sequences of SIRP4 and SIRP1 (SEO ID NOS 37 & 38 
respectively) were determined and compared. The putative signal sequence, aed 
transmembrane region, three Ig-like domains, potential tyrosine phosphorylation sites C- 
terminal proline rich region, and oligonucleotides flanking the Ex region were identified. 
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Please delete paragraph on page 71, line 28 and replace with the following paragraph: 

The CR-amplified BDP1 clone was used for screening cDNA libraries. Screened first 
were the cDNA libraries related to human brain tissue, such as fetal brain, amygdale and 
pituitary. Comparison of the nucleotide sequence of the BDP1 PCR product and 1.1 Kb 
BDP1 from human fetal brain cDNA library revealed introns in the fetal brain clone. More 
than half of 23 positive clones were found to be imperfectly spliced. As is already known, 
these intron sequences start as GT and end as AG. We tried specific PCR primers, designed 
on the basis of sequence comparison, to differentiate between complete clones and 
incomplete ones with intron sequences. Three introns of 367, 80 and 91 bp-long sequences 
were found at the position of the nucleotide 733, 799 and 878 , respectively (Fig. IB). The 
locations of introns ar e indicat e d by arrow h e ads in Fig. 1 A . 

Please delete paragraph on page 73, line 4 and replace with the following paragraph: 

The longest clone from the MEGOl cDNA library was 2810 bp long and contained a 
single long open reading frame (ORF) of 1377 bp which was preceded by a 5'-noncoding 
region without a stop codon. Its overall G+C content was 57%. There were no long ORF in 
the 3'-noncoding sequence. This clone had no intron sequences that were detected in other 
clones. Only both 5'- and 3 '-flanking primer regions were slightly different, but the 340 bp 
sequence between primers perfectly matched the BDP1 pCR product (see box in Fig. 1A) . 

Please delete paragraph on page 73, line 14 and replace with the following paragraph: 

The ATG at the beginning of the ORF was flanked by a sequence that conforms to the 
Kozak consensus for translation initiation like the GC-rich track (Kozak, M. (1987). Nucleic 
Acids Res. 15, 8125-8248). Purine base was indentified in position -3 and A instead of G in 
position +4. The 3'-noncoding region contains two distinct sequence elements which are 
required for accurate and efficient polyadenylation (15). One element T-rich sequence was 
located 200 nucleotides downstream and another AAATAAAA was 20 nucleotides 
downstream from the poly(A)+ tail. The two elements ar e und e rlined in Fig. 1 A. 
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Please delete paragraph on page 73, line 26 and replace with the following paragraph: 

The ORF of BDP1 is a residue with 459 amino acids, and it encodes a protein of 
approximately 50 KDa. The putative catalytic region of predicted protein sequence - amino 
acids 59 to 294 - contains all of the highly conserved sequence motifs found in most protein 
tyrosine phosphatases, including a Cys and ARG in the phosphate-binding loop, with thse 
being essential for PTPase catalytic activity (Barford, D., Flint, A J. and Tonks, N.K. (1994) 
Science 263, 1397-1404; Stuckey et al. (1994). Nature 370, 571-575; Su, et al. (1994) Nature 
370, 575-578; Zhang, et al. (1994) Proc. Natl. Acad. Sci. USA 91, 1624-1627). The highly 
conserv e d amino acid r e sidu e s ar e shown in the boxes in Fig. 2A. 

Please delete paragraph on page 74, line 34 and replace with the following paragraph: 

The 160 aa-long-tail sequence from the 295 th amino acid residue has no homology 
with known proteins, nor do PEST motifs (Rogers, et al. (1986). Science 243, 364-368). The 
PTPase-PEST family has a long tail containing the nuclear localization signal in PEP (Flores, 
et al. E., Roy, G., Patel, D., Shaw, A. and Thomas, M.L. (1994) Mol. Cell. Biol. 14, 4938- 
4946) and the serine phosphorylation site in human PTPas-PEST (Farton, A. J. and Tonks, 
N.K. (1994) PTP-PEST: a protein tyrosine phosphatase regulated by serine phosphorylation. 
EMBO J. 13, 3763-3771). All these sequences are not contained in BDP1 at the tail sequence 
were 1 1.4, 4.8, 6.0 and 6.6%, respectively. The E, S and T contents were much lower, but P 
was higher than the PTPase- PEST- family phosphatases. The molecular weight of BDP1 , 
namely 50 KDa, was much lower than that of PTPase-PEST (88 KDa) and that of 
hematopoietic PTPase-PEST (90 KDa). The short half-life of PTPase in cells, due to the 
PEST motif, must still be investigated. However, the BDP1 sequence of the last 22 amino 
acids at the carboxy terminus were similar to two PTPases with PEST moti f, as shown in Fig. 
2€. 
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Drawings: 

Please substitute the attached 5 sheets (Figs. 1, 2a, 2b, 2c, and 2d) of formal drawings 
for the informal drawings originally filed with the application. A separate Transmittal of 
Formal Drawings is submitted. 

The drawing sheets attached in connection with the above-identified application 
containing Figures 1 - 2d are being presented as formal drawing sheets to be substituted for 
the previously submitted informal drawing sheets. No new matter has been added to the 
figures. 
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